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This article surves/s several results on first and
second order necessa.xy conditions of optimality for
impulsive control problems recently obtained in [4,
2, 3,6, 7]. The most complete problem considered
is the following:

Min. ko(to,Zo.t1, 1 )
8t. ki(fo,To t1, 1 ) =0, ka(to,zo,t1,21) <0
dz(t) = f{t, z( T} u(t))dt + G(t, z(t))du(t) Vi
ks(t,z(t)) <0 Wt
u(t) €Qt),p €KX

Here, the time endpoints t;, i = 0,1 are free, k; :
R2+2 _, R (k) with dke) =1, f: RxR*xR™ —
R G:RXR® = R7X0 and kg : R x R — Relka)
are given functions satisfying appropriate assumpti-
ons, Q(t) C ®™, and X is a cone of measures whose
values range in a pointed convex cone K C R9.

We start by presenting the solution concept along
the lines of [5] and, then discuss issues when state
constraints are present, [3]. In particular we detail
the set of assumptions required to ensure that the
necessary conditions of optimality of first-order do
not degenerate, [1].

Then, we present the first-order conditions for the
free-time impulsive contrel with state constraints
that were derived in [3]. These conditions look
rather intricate. Howewver, it can be easily seen that,
for fixed time problems in the absence of state cons-
traints, they easily reduce to those of [4] in a smooth
context. The proof of these conditions require the
data of the problem to be smoother than the one
considered in {4] and use a combination of penaliza-
tion techniques of [1] with the methods of [4, 6, 7).

For a simpler problem, ie., fixed time and
without state constraints, we present second-order
necessary conditions of optimality that do not de-
generate even for abnormal control processes. The
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basic idea consists in usings the second order infor-
mation in order to select a subset of nondegenerate
first order multipliers. This result is proved without
any a priori normality assumptions on the data of
the problem and it can be regarded as an extension
for the impulsive context of a result in [1].

A discussion, illustrated with examples, of these
results in the context of the state-of-the-art provi-
ding a historical perspective and insight for future
developments is also includled.
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